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Description 

TECHNICAL FIELD 

[0001] Biochemical analysis of blood samples is an im- 
portant diagnostic tool for determination of patient status. 
Analysis of a blood sample for glucose level can provide 
a powerful tool for diabetics who require tight control of 
blood glucose levels in an effort to minimize the delete- 
rious long-term effects of the disease. At this time, non- 
invasive blood analysis technology does not provide the 
accuracy and specificity required for clinical testing, so 
that test samples are mainly derived li^om blood, intersti- 
tial fluid, urine or saliva. Many point of care tests are 
performed directly on capillary Whole blood, which is typ- 
ically obtained by making a small incision on a finger 
using a hand-held lancing device. The hand-held landng 
device usually includes a lancet that is rapidly displaced 
to penetrate the finger, creating a small wound from which 
a blood droplet fomns on the surface of the skin after the 
lancet has retracted from the incision. Generally the 
blood droplet is placed on a sample assay strip, and the 
sample assay strip is analyzed using a measurement de- 
vice. 

BACKGROUND ART 

[0002] The process of acquiring and testing a blood 
sample using these conventional devices can be painful 
and often involves numerous steps, the outcome of which 
is to reduce patient compliance with the frequent self test- 
ing regimens required for disease management In ad- 
dition to the pain and the paraphernalia required for self- 
testing, the success rate of obtaining an adequate bipod 
sample is not 100%. The success rate can be affected 
by the reproducibility of the landng technique used (due 
to variation in skin hydration and thickness, calluses, etc.) 
as well as the ability to obtain the blood droplet from the 
indsion. Current industry standard lancet and lancing de- 
vices can have as low as a 50% success rate in gener- 
ating a blood sample from the fingertip. The diabetic wish- 
ing to adhere to the optimal 5-6 times a day self testing 
regimen would, in essence, need to lance themselves an 
average of 1 0 - 1 2 times just to obtain the blood samples 
required. The more successful landng devices are, in 
reality, about 80-90% successful 
[0003] US 6,071,294 describes a cartridge for sam- 
pling and analyzing blood from the skin of a patient. The 
cartridge has a cartridge case, a lancet and associated 
with the cartridge case, an analytical region for analyzing 
a property of blood. 

[0004] WO 00/40150 describes an assembly to be de- 
tachably mounted on a body fluid monitoring system. The 
assembly has a lancet and means for collecting and de- 
tecting a body fluid. Afirst housing that has a sleeve and 
a second housing ttiat has the body fluid detecting means 
share an opening. 

[0005] What has been needed is-arr improved method 



forsampling and analyzing bodily fluid which is seamless 
and cost-effident resulting in a simplified procedure for 
extraction and analysis of blood samples at the patient's 
side. 

5 

DISCLOSURE OF INVENTION 

[0006] The invention is defined in the daims. 
[0007] Embodiments of the invention allow acquisition 

10 of the blood sample seamlessly, that is, without substan- 
tial contamination from ambient air, such that the blood 
sample may be analyzed accurately for gaseous com- 
ponents such as oxygen and carbon dioxide. 
[0008] Embodiments of the invention have integrated 

'5 actuation, landng, and sample acquisition components, 
which can optionally be miniaturized and/or disposable. 
Sampled blood can be acquired and b^nsported to an 
analysis or storage device without substantial contami- 
nation by ambient air. 

20 [0009] Embodiments of the disposable sample acqui- 
sition module can collect a sample in an integrated fash- 
ion. In the operation of some embodiments, a finger of 
the user is placed on the sampling site, where the finger 
remains throughout the integrated lancing and sample 

2S collection process. 

[001 0] In certain embodiments of the invention, |r> or- 
der to fedlltete adequate sample volume for analysis, 
three approaches are described, of wlilch a single ap- 
proach might be used, or any two or all three approaches 

30 may be used in concert. The first approach describes a 
surface treatinent of tine support material to engender a 
difference in wetting ability. The second describes an ac- 
tive pumping device in addition to capillary forces for 
drawing tiie blood into the sample resen/oir and for dis- 

33 pensing blood from the reservoir to additional sites. The 
third indudes the use of a device which compensates for 
an Inadequate sample volume in the first sample reser- 
voir by isolating Uie first sarnple reservoir and biggering 
a second landng and acquisition step to fill a second 

40 "back-up'sample reservoir. 

[0011] One embodiment of the Invention is directed to 
a miniature lancing and blood sampling device. Analysis 
of small blood volumes (less than about one milliliter) is 
achieved by the collection and the transportation of the 

45 blood micro sample to sample storage area or analytical 
sites. Sampled blood can be transported reliably and 
without excessive turisulence, cavitation or damage to 
the cellular components. Furthemiore, analyte detection 
is achieved via the blood samples reliably reaching and 

so saturating the appropriate test sites. Embodiments of tiie 
invention provide techniques for exti-acting a sample of 
human blood for the measurement of one or more of ite 
constituents, such as might be used for routine monitor- 
ing of a chronic condition sudi as diabetes mellitus. 
ss [0012] The techniques of embodimente of the present 
invention simplitythe extraction and transfer of the blood 
sample, and reduce.thejticpriyenience of the process. 
The techniques can4)ep9dyantegeoUsly-used in, for ex- 



EP 1404 232 B1 



4 



ample, blood glucose monitoring as explained above. 

BRIEF DESCRIPTION OF DRAWING 

[0013] The objects, advantages and features of this 
invention will be more readily appreciated from the fol- 
lowing detailed description, when read in conjunction with 
the accompanying drawing, in which: 

Figure 1 illustrates a blood sampling system having 
features of the invention. 

Figure 2A is a cross section view through line A of 
Rgure 2B, which shows some details of a sample 
acquisition module according to embodiments of the 
invention. 

Figure 3 schematically depicts a portion of the sam- 
ple acquisition module illustrating an alternate em- 
bodiment of the sample resen/oir. 
Figure 4 depicts a portion of the disposable sample 
acquisition module surrounding the sampling porL 
Figures 5A, SB, and 5C show In section view one 
implementation of the lancet driver at three difiierent 
points during the use of the lancet driver. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0014] We hereby refer to U.S. 3,030,059, U.S. 
3,626,929, U.S. 4,360.016, U.S. 4,608,997, U.S. 
4,622.974, U.S. 4,627,445, U.S. 4,637,403, U.S. 
4,648,408. U.S. 4.653,513. U.S. 4,873,993. U.S. 
4,883,068, U.S. 4,895,147, U.S. 4,920,977, U.S. 
5,047,044, U.S. 5,871,494, U.S. 5.971,941 and WO 
97/42882. 

[0015] Further aspects and advantages'oTthe inven- 
tion will be setforth in part in the description which follows, 
and in part will be obvious from the description, or may 
become readily apparent through practice of the inven- 
tion. It is to be understood that botti the foregoing general 
description and the following detailed description are by 
way of example and explanation only and are not restrio- 
tive of the invention, as claimed. 
[0016] 'Integrated' as used herein means that two or 
more functions are conducted without intervention by the 
user the "integrated' housing contains the mechanism 
for a plurality of functions, e.g., reproducible landng, 
blood sample storage, and (optionally) analysis, the com- 
bination of functions occumng as the result a single ini- 
tiatinig act by the user. O-e. each liinctipn does not have 
to be separately initiated). The 'initiating act' is an action 
perfomried by the user which results in a plurality of ac- 
tions (e.g. blood collection, storage, and analysis) being 
performed by the blood sampling device without further 
action required of the user. In the context of a combined 
lancet driver/sample acquisition module, integrated 
means that actuation of the lancet driver, lancing of the 
skin, arid sample collection and storage all may occur as 
the result of a single simple motion (the initiating act) by 
the user, suj^.^ pressing, the device against the skin to 



be sampled, in the context of a sampfe acquisition mod- 
ule which is configured to be disposable and attached to 
a reusable lancet driver during use, integrated means 
that lancing of the skin, sample collection, and sample 

5 storage all may occur as the result of a single simple 
motion by the user, such as pressing the device against 
the skin to be sampled. If a device is 'configured to allow 
integrated steps A, B, and C, then steps A, B, and C all 
follow as a result of a single initiating action. 'Reproduc- 

10 ibie' in this context means that the lancing is controlled, 
having adjustable depth, preload force, and (optionally) 
opportunity for multipie lancing to assure a sufficient 
blood sample is obtained. 'Preload force" is a measure 
of the amount of force which must be applied to the skin 

IS of the user by the apparatus before triggering the firing 
of the lancet, and "adjustable preload force' allows the 
userto select the amount of preload force, in such a man- 
ner that the selected amount of preload force will be con- 
sistently applied In each successive use of the apparatus 

20 unless the user re-adjusts the preload force setting. 
[0017] "Seamless" as used herein means withoutsub- 
stantial exposure to contaminating air "seamless sam- 
pling" thus includes obtaining a blood sample, storing the 
sample, and (optionally) subjecting the blood sample to 

2S analysis without substantial contamination from ambient 
air. 'Substantially" or 'substantial" in this context means 
that the analysis results obtained from the blood sample 
according to the method or using the appariatus de- 
scribed herein do not deviate by more than about 10%, 

30 more preferably 5%, fi-om analysis results obtained using 
methods that are conventkinai in the art for analyzing 
blood samples without contamination from ambient air. 
"Optional" or "optionally" means that the subsequently 
described circumstance may or may not occur, so that 

35 the description includes instances where the circum- 
stance occurs and instances where it does not. For ex- 
ample, if a device optionally contains a feature for ana- 
lyzing a blood sample, this means that the analysis fea- 
ture may or may not be present, and, thus, the description 

^ includes structures wherein a device possesses the anal- 
ysis feature and structures wherein the analysis feature 
. Is not present 
[0018] "Testing means" refers to any use, singly or in 
combination, of chemical test reagents and methods, 

45 electrical test circuits and methods, physical test compo- 
nents and methods, optical test components and metti- 
ods, and biological test reagents and methods to yield 
information abouta blood sample. Such methods are well 
toiown in the art and may be based on teachings of, e.g. 

so TietzTextbookof Clinical Chemistry, 3d Ed., SecV. pp. 
776-78 (Burtis & Ashwood. Eds., W.B. Saunders Com- 
pany. Philadelphia, 1999); U.S. Pat No. .5.997,817 to 
Chrismore et ai. (Dec. 7,1999); U.S. Pat No. 5.059.394 
to Phillips et al. (Oct. 22,1991); U. S. Pat No. 5,001,054 

S5 to Wagner et al. (IVIar. 19,1991); and U.S. Pat No. 
4.392,933 to Nakamura et ai. (July 12,1983). as well as 
otiiers. The testing means may Include sensors in the 
sample reservoir which test electrochemical pnsperties 
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of the blood, or they may include opiical means for sens- 
ing optical properties of the blood (e.g. oxygen saturation 
level), or they may include biochemical reagents (e.g. 
antibodies) to sense properties (e.g. presence of anti- 
gens) of the blood. Said testing means may be present 
at, e.g., a "test site" or an "analytical site." 
[0019] "Lancet" means any sharp member used to 
puncture the skin for the purpose of cutting blood vessels 
and allowing blood to flow to the surface of the skin. The 
lancet has certain parameters such as diameter or width 
to define the cross-sectional area of the rhemljer, and 
geometryto define the shape of the distal or front lancing 
end of the member. "Lancet driver" means any means 
for propelling the lancet to puncture the skin. Examples 
of lancets and lancet drivers are well known in the art 
and are described herein with relation to the invention. 

Miniaturized lancing and actuator system 

[0020] Refem"ng to Figure 1 , a blood sampling system 
Incorporating a disposable sample acquisition module 
1 00, alancet driver 1 02, and an optional accessory mod- 
ule 1 04 are shown, The optional accessory module com- 
prises a case bod^ 106 having a storage cavity 108 for 
storing sample acquisition modules 100. A cover to this 
cavity has been left out fbrdarity. The accessory module 
further comprises a chamber 110 for holding tiie lancet 
driver 102. The lancet driver has a prelbad adjustment 
knob 112, by which the trigger f)Oint of the lancet driver 
may be adjusted. This insures a reproducible tension on 
the surface of the skin for better control of the depth of 
penetration and blood yield. In one embodiment, the 
sample acquisition module 100 is removably attached to 
the lancet driver 102, as shown, so that the sample ac- 
quisition module 100 isdisposableand this lancetdiiver 
102 Is reusable. In an altemative embodiment, th^ sarn- 
ple acquisition module and laricet driver are cbhtaihed 
within a single combined housing, and the combination 
sample acquisition module/lancet driver is disposable. 
The sample acquisition module 100 includes a sampling 
site 114, preferably having a concave depression 116, 
or cradle, to conform to the shape of a user's finger or 
other anatomical feature (not shown). The sampling site 
further includes ah opening 118 located in the concave 
depresston. The lancet driver 102 is used to fire a lancet 
contained within and guided by the isample acquisition 
module 100 to create an ihdskin on the' user's finger 
when the finger is placed on the sampling site 114. In 
one embodiment, the sampling site fomis a substantially 
airtight seal at the opening when the skin is finnly pressed 
against the sampling site; the sampling site may addi- 
tionally have a soft, compressible material sun^nding 
the opening to further limit contamination of the blood 
sample by ambient air. "Substantially airtight^ in this con- 
text means that only a negligible amount of ambient air 
may leak past the seal under ordinary operating condi- 
-tions, the substantially airtight seal allowing the blood to 
■^^KTcollefetedsearalesi^jr. - --- - - 



[0021] Figure 2 shows some details of one embodi- 
ment of the sample acquisition module. Figure 2A is a 
cross section view through line A of Figure 2B. The lancet 
200 is protected in the integrated housing 202 that pro- 

5 vides a cradle 204forpositioning the user'sfingerorother 
body part, a sampling port 206 within the cradle 204, and 
a sample reservoir 208 for collecting the resulting blood 
sample. The lancet 200 is a shaft with a distal end 210 
sharpened to produce ttie incision with minimal pain. The 

10 lancet 200 further has an enlarged pro)dmal erid 212 op^ 
posite the distal end. Similar lancets are commonly 
known in the art. Rather than being limited to a shaft 
having a sharp end, the lancet may have a variety of 
configurations known in the art, with suitable modifica- 

is tions being made to the system to accommodate such 
other lancet configurations, such configurations having 
a sharp instmment that exits the sampling port to create 
a wound from which a blood sample may be obtained. 
In the figure, the lancet 200 is slidably disposed within a 

20 lancet guide 214 In the housing 202, and movement of 
the lancet 200 within the lancet guide 21 4 is closely con- 
trolled to reduce lateral motion of the lancet, thereby re- 
ducing the pain of the lance stick. The sample acquisition 
module also includes a return stop 228 which retains the 

25 lancet within the sample acquisition module: The sample 
acquisition module hasan attachmentslte232forattach- 
ment to the lancet driver. 

[0022] The sample acquisition module further includes 
a depth selectoraliowing the userto select one of several 

30 penetration depth Settings. In Figure 2, the depth selector 
is shown as a multi-position thumbwheel 216 having a 
graduated suri'ace. By rotating the thumbwheel 216, the 
user selects which part of the graduated surface contacts 
the enlarged pro)dmal end 21 2 of the lancet to limit the 

35 movement ofthe lancet 200 within the lancet gukle 214. 
The thumbwheel is maintained in the seleicted position 
by a retainier 218 having a protruding, rounded surface 
which engages at least one of several depressions 220 
(e.g.dimples, grooves, or slots) in the thumbwheel 216. 

to The depressions 220 are spatially aligned to con-espond 
with the graduated slope ofthe thumbwheel 21 6, so that, 
when the ttiumbwheel 216 is turned, the depth setting Is 
selected and maintained by the retainer 218 engaging 
the depresskin 220 corresponding to the particular depth 

4S seiSng selected, in altemate embodiments, the retainer 
m^y be k)cated on the depth seleetorandthedepresslons 
odnrespondihg to the depth setting located on the housing 
such that retainer may funcfionally engage the depres- 
skins. Other similar arrangements for maintaining com- 

so ponents in alignment are knovm in the art and may be 
used. In further altemate embodiments, the depth selec- 
tor rtiay take the form of a wedge having a graduated 
slope which contacts the enlarged proximal end of the 
lancet, with the wedge being retained by a groove in the 

ss housing. 

[0023] The sample reservoir208 includes ah elongate, 
rounded chamber 222 within the housing 202 ofthe sam- 
ple acquisitioh module, The chamber 222 has a flat or 
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slightly spherical shape, with at least one side of the 
chamber 222 being fonned by a smooth polymer, pref- 
erably absent of sharp comers. The sample reservoir 208 
also includes an entrance 224 to the chamber222, which 
is In fluid communication with the sampling port 206, and 
a vent 226 exiting the chamber. A cover (not shown], 
preferably of clear material such as plastic, positions the 
lancet 200 and closes the chamber 208, forming an op- 
posing side of the chamber 208. In embodiments where 
the cover is clear, the cover may serve as a testing means 
whereby the sample may be analyzed in the reservoir 
via optical sensing techniques operating through the cov- 
er. A dear cover will also aid in detennining by inspec^on 
when the sample reservoir is full of the blood sample. 
[0024] Figure 3 shows a portion of the sample acqui- 
sition module illustrating an altemate embodiment of the 
sample reservoir. The sample reservoir has a chamber 
300 having an entrance 302 joining the chamber 300 to 
a blood transport capillary channel 304; the chamberSOO 
also has a vent 306. The chamber has a first side 308 
that has a flat or slightly spherical shape absent of sharp 
comers and is fonned by a smooth polymer. An elasto- 
meric diaphragm 31 0 is attached to the perimeter of the 
chamber 300 and preferably is capable of closely fitting 
to the first side of the chamber 308. To control direction 
of blood flow, the sample reservoir is provided with a first 
check valve 31 2 located at the entrance 302 of the sam- 
ple reservoir and a second check valve 314 leading to 
■ an exit channel 31 6 located at the vent 306. Alternately, 
a single check valve (at the location 312) may be present 
controlling both flow into the chamber 300 via the blood 
transport capillary channel 304 and flow out of the cham- 
ber 300 into an optional altemate exit channel 318. The 
sample reservoir has a duct 320 connecting to a source 
of variable pressure facilitating movement of the dia- 
phragm 310. When the diaphragm 310 is flexed away 
D-om the first side of the chamber308 (low pressure sup- 
plied from the source via duct 320), the first check valve 
312 is open and the second check valve 314 is closed, 
aspiration of the blood sample into the sample reservoir 
follows. When the diaphragm 310 isflexed In the direction 
of the first side of the chamber 308 (high pressure sup- 
plied from the source via duct 320) with the first check 
valve 31 2 closed and the second check valve 314 open, 
the blood is forced out of the chamber 300. The direction 
of movement and actuation speed of the diaphragm 31 0 
can be controlled by the pressure source, and therefore 
the flow of the sample can be accelerated or decelerated. 
This feature allows not only reduced damage to the blood 
cells but al^ for the control of the speed by which the 
chamber 300 is filled. While control of the diaphragm 310 
via pneumatic means is described in this embodiment, 
mechanical means may altemately be used. Essentially, 
this micro diaphragm pump fulfills the aspiration, storage, 
and delivery functions. The diaphragm 310 maybe used 
essentially as a pump to facilitate transfer of the blood to 
reach all areas required. Such required areas might be 
"Simple sample storage areas fiirther downstream for.:as- 



saying or for exposing the blood tp a chemical sensor or 
othertesting means. Delivery of the blood may be to sites 
viflthin the sample acquisition module or to sites outside 
the sample acquisition module, i.e. a separate analysis 

5 dewce. In an altemate embodiment, a chemical sensor 
or other testing means is located within the sample ac- 
quisition module, and the blood is delivered to the chem- 
ical sensor or other testing means via a blood transfer 
channel in fluid communication with the sample resen/oir. 

10 The components of the sample acquisition module may 
be injection molded and the diaphragm may be fused or 
insertion molded as an integral component 
[0025] Rgure 4 depicts a portion of the disposable 
sample acquisltton module sun-ounding the sampling 

15 port 400, including a portion of the sampling site cradle 
surface 402. The housing of the sample acquisition mod- 
ule includes a primary capillary channel 404 connecting 
the sampling port to the sample reservoir. The primary 
capillary channel 404 includes a primary channel lumenal 

20 surface 406 and a primary channel entrance 408, the 
primary channel entrance 408 opening into the sampling 
port 400. The sample acquisition module may optionally 
include a supplemental capillary channel 410 having a 
supplemental channel lumenal surface 412 and a sup- 

25 plemental channel entrance 41 4, the supplemental chan- 
nel entrance 414 opening into the sampling port 400. The 
primary capillary channel 404 has a greater cross-sec- 
tional area than the supplemental capillary channel 41 0, 
preferably by at least a factor of two. Thus, the supple- 

30 mental capillary channel 41 0 draws fluid faster than the 
primary capillary (^annel 404. When the flrst droplet of 
blood is received into the sampling port 400, the majority' 
of this droplet is drawn through the supplemental caii^ilary 
channel 410. However, as the blood continues to flow 

35 from the incision into the sampling port 400, most of this 
blood is drawn through the primary capillary channel 404, 
since the supplemental capillary channel 41 0 is of limited 
capacity and is filled or mostly filled with the first blood 
droplet This dual capillary channel configuration is. par- 
ticulariy useful In testing where there is a concern with 
contamination of the sample, e.g. with debris fixim the 
lancet strike or (parficulariy.in the case of blood gas test- 
ing) with air. 

[0026] In order to improve blood droplet flow, some 
45 priming or wicking of the surface with blood is at times 
necessary to begin the capillary flow process. Portions 
of the surfaces of the sampling port 400 and the primary 
. andsupplemental(ifpresent)capillarychannels404,410 
are treated to renderthose surfaces hydrophiiic. The sur- 
so face modificatton may be achieved using mechanical, 
chemical, corona, or plasma treatment Examples of 
such coatings and methods are mariceted by AST Prod- 
ucts (Billerica. MA) and Spire Corporation (Bedford, MA). 
However, a complete blanket treatment of the surface 
55 could prove detrimental by causing blood to indiscrimi- 
nately flow all over the surface and not preferentially 
through the capillary channels). This ultimately will result 
- in. losses .x)f blood fluid. The particular surfaces whtehx 
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receive the treatment are selected to improve flow of 
blood from an incised finger on the sampling site cradle 
surface 402 through the sampling port 400 and at least 
one of the capillary channels 404, 41 0 to the sample res- 
ervoir. Thus, the treatment process should be masked 
off and limited onlytothe selected surfaces. The masking 
process of selectively modifying the sampling surface 
from hydrophobic to hydrophllic may be done with me- 
chaiilcal maisking techniques such as with metal shield- 
ing, deposited dielectric or conductive films, or electrical 
shielding means. In some embodiments, the treated sur- 
faces are limited to one or more of the following: the sur- 
face of the sampling port which lies between the sampling 
site cradle surface and the primary and supplemental 
capillary channel, the surface immediately adjacent to 
the entrances to the primary and/or supplemental capil- 
lary channels 408, 414 (both within the sampling port and 
within the capillary channel), and the lumenal surface of 
the primary and/or ssupplemental capillary channels 406, 
412. The blood upon exiting the incision preferentially 
moves through the sampling port 400 into the supple- 
mentary capillary channel 410 (if present) and into the 
primary capillary channel 404 to the isample reservoir, 
resulting in efficient capture of the blood. Alternatively, 
the substrate material may be selected to be hydrophllic 
or hydrophobic, and a portion of the surface df the sub- 
strate material may be treated for the opposite diafac- 
teristic. 

[0027] Still looking at Figure 4, In a prefenred embod- 
iment, a membrane 41 6 at the base of the sampling port 
400 is positioned between the retracted sharpened distal 
end Of the lancet 418 and the entrance to the capillary 
channels 408, 414. The membrane 416 facilitates the 
blood sample flow through the capillary channels 404, 
410 by restricting the blood fi-om flowing into the area 
418 surrounding the distal end of the lancet 420. the 
blood thus flows preferentially into the sample reservoir. 
In an embodiment, the membrane 41 6 is treated to have 
a hydrophobic characteristic, in another embodiment, the 
membrane 416 is made of polymer-based film 422 that 
has been coated with a silicone-based gel 424. For ex- 
ample, the membrane staicturemay comprise a polymer- 
based film 422 composed of polyethylene terephthalate, 
such as the film sold under the trademari( MYLAR^ The 
membrane strui^ture may further cornprise a thir) coating 
of a sificdne^iased gel 424 such as flie gel sold under 
the trademaric iS¥LGARD 'on at least one surface of the 
film. The usefulness of such a film is its ability to reseat 
after the lancet has penetrated it without physteaily af- 
fecting the^ancefs cutting tip and edges; The MYLAR 
film provides structural stability while the thin SYLGARD 
silicone laminate is flexible enoujgh to retain itsfonn and 
close dverthe hole madein the MYLAR film. Other similar 
materials fulfilling the stnjctural sfability and flexibility 
roles may be ueed in the manufacture of the membrane 
in this embodiment. . 
[0028] The membrane 41 6 operates to ailowthe sharp- 
ened distal end of the lancet 420 to pierceffie'fnembrahe 



as the sharpened distal end of the lancet 420 travels into 
and through the sampling port 400. In the most prefen-ed 
embodiment, the silicone-based gel 424 of the mem- 
brane 416 automatically seals the cut caused by the 

5 piercing lancet. Therefore, after an incision is made on 
a finger of a user, the blood from the incision is prevented 
from flowing through the membrane 41 6, which aids the 
blood to friavel through the primary capillary channel 404 
to accumulate within the sample reservoir. Thus the film 

10 prevents any blood from flowing into the lancet device 
. assembly, and blood contamination and loss iritothelan- 
cet device mechanism cavity are prevented. Even with- 
out the resealing layer 424, the hydrophobic membrane 
41 6 deters the flow of blood across the membrane 41 6, 

IS resulting In improved flow through the primary capillary 
channel 404 and reduced or eliminated flow through the 
pierced membrane 416. 

[0029] Figures 5A, 5B, and 5C illustrate one implemen- 
tetion of the lancet driver at three difTerent points during 

20 the use of the lancet driver. In this description of the lancet 
driver, proximal indicates a position relatively dose to the 
site of attachment of the sample acquisition module; con- 
versely, distal indicates a position relatively far from the 
site of attachment of the sample acquisition module. The 

2S lancet driver has a driver handle body 500 defining a 
cylindrical well 502 within which Is a preload spring 504. 
Proximal to the preload spring 504 is a driver sleeve 506 
which closely fits within and is slidably disppsed wittiin 
the well 502. The driver sleeve 506 defines a cylindrical 

30 driver chamber 508 within which is an actuator spring 
510. Proximal to the actuator spring 510 is a plunger 
sleeve 512 which closely fits within and is slidably dis- 
posed within the driver sleeve 506. 
[0030] The driver handle body 500 has a distal end 

35 514 defining a threaded passage 516 Into which a 
preload screw518fits. The preloadscrewdefines a coun- 
terbore 520. The preload screw 51 8 has a disfal end 522 
attached to a preload adjustment knob 524 and a proxi- 
mal end 526 defining an aperture 528. The driver sleeve 

'10 506 has a distal end 530 attached to a catch fitting 532. 
The catch fitting 532 defines a catch hole 534. The driver 
sleeve 506 has a proximal end 536 With a sidped ring 
feature 538 circling the interior surface of the driver 
sleeve's pro)dmal end 536; 

"<5 [0031] The lancet driver Includes a plunger stem 538 
having a prDsdrrtal end 540 and ^ distal end 542. At Its 
distal end 542, the plunger steni 538 Is tehninated by an 
enlarged plunger head 544. At its proximal end 540, the 
plunger stem 538 is temiinated by an enlarged plunger 

50 base 546.- A plunger hook 548 is located on the plunger- 
stem 538 between the plunger head 544 and the plunger 
base 546. The plunger base 546 is fixedly attached to 
the plunger sleeve 512, and the plunger head 544 is sl- 
idably disposed within the counterbore 520 defined by 

S5 the pretoad screw 518. The plunger stem 538 extends 
tram the plunger head 544, through the aperture 528 de- 
fined by the praximaj. end 526 of the preload screw, 
thence trough :the1«3le 534 In the catch fitting SS^f^- 
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the plunger base 546. The plunger base 546 extends 
proximally past the plunger sleeve 51 2 to form a plunger 
tip 550. For assembly purposes, the plunger base 546 
may be incorporated into the plunger sleeve 512, and 
the plunger stem 538 attached to the plunger base 546 
by crimping, swaging, gluing, welding, or some other 
means. 

[0032] The operation of the blood sampling system 
may be described as follows, with reference to Figures 
1 through 5. In operation, a fresh sample acquisition mod- 
ule 100 Is removed from the storage cavity 108 and ad- 
justed for the desired depth setting using the multi-posi- 
tion thumbwheel 216. The sample acquisition module 
100 is then placed onto the end of the lancet driver 102. 
The preload setting may be checked, but will not change 
from cyde to cycle once the prefen-ed setting is found; if 
necessary, the preload setting may be adjusted using 
the preload adjustment knob 1 1 2. The combined sample 
acquisition module and lancet driver assembly is then 
pressed against the user's finger (or other selected an- 
atomical feature) In a smooth motion until the preset trig- 
ger point is reached . The trigger point conesponds to the 
amount of preload force that needs to be overcome to 
actuate the driver to drive the lancet towards the skin. 
The preload screw allows the preload setting to be ad- 
justed by the user such that a consistent, preset (by the 
user) amount of preload force Is applied to the sampling 
site 114 eadi time a lancing is perfonned. 
[0033] When the motion to press the assembly against 
the user's finger is begun (see Figure 5A), the plunger 
hook 548 engages catch fitting 532, holding the actuator 
spring 510 in a cocked position while the force against 
the finger builds as the driver sleeve 506 continues to 
compress the preload spring 504. Eventually (see Figure 
SB) the sloped back of the plunger hook 548 slides into 
the hole 528 in the proximal end of the preload screw 
526 and disengagesfrom the catch fitting 532. The plung- 
er sleeve 512 is free to move in a proximaldirection once 
the plunger hook 548 releases, and the plunger sleeve 
512 is accelerated by the actuator spring 510 until the 
plunger tip 550 strikes the enlarged proximal end of the 
lancet 212. Upon striidng the enlarged proximal end of 
the lancet 212, the plungertip 550 of the actuated lancet 
driver reverslbly engages the enlarged proximal end of 
the lancet 21 2. This may be accomplished by mechanical 
means, e.g. a fitting attached to the plunger tip 550 that 
detachably engages a complementary fitting on the en- 
larged proximal end of the lancet 212, or the enlarged 
proximal end of the lancet 212 may be coated with an 
adhesivethat adheres to the plunger tip 550 of the actu- 
ated lancet driver. Upon being engagecrKy 'Qieiilunger 
tip 550; the lancet 200 slides within the lancet guide 214 
with the sharpened distal endof the Iancet210.emerging 
from the housing 202 through the sampling port 206 to 
create the incision in the user's finger. At approximately 
the point where the plunger tip 550 contacts the enlarged 
proximal end of the lancet 212, ttie actoatorspring 510 
■is at -its relaxed position, and Hae-fASnsBaSj^csSSA is 



traveling at its maximum velocity. During the extension 
stroke, the actuator spring S10 is being extended and Is 
slowing the plunger tip 550 and lancet 200. The end of 
stroke occurs (see Figure 5C) when the enlarged proxi- 

s mal end of the lancet 212 strikes the multi-position thum- 
bwheel 216. The direction of movement of the Iancet200 
is reversed and the extended actuator spring then quickly 
retracts the sharpened distal end of the lancet 210 back 
through the sampling port 206. At the end of the retum 

10 stroke, the lancet 200 is stripped fi-om theplunger tip 550 
by the return stop 228. The adhesive adheres to the re- 
tum stop 228 retaining tfie lancet in a safe position. 
[0034] As blood seeps from the wound, itfills the sam- 
pling port 206 and is drawn by capillary action into the 

IS sample reservoir 208. In this embodiment, there is no 
reduced pressure or vacuum at the wound, i.e. the wound 
is at ambient air pressure, although embodiments which 
draw the blood sample by suction, e.g. supplied by a 
syringe or pump, may be used. The vent 226 allows the 

20 capillary action to proceed until the entire chamber is 
filled, and providesatransferportfor analysis ofthe blood 
by other instrumentetion. The finger is held against the 
sample acquisition module until a complete sample is 
observed in the sample reservoir. As the sample acqui- 

25 sition module 1 00 is removed from the lancet driver 1 02, 
a latch 230 that is part of the retum stop 228 structure 
engages a sloped ring feature 538 inside the lancet driver 
1 02. As the lancet driver 1 02 is removed from the sample 
acquisition module 100, the latch forces the retum stop 

30 228 to rotate toward the lancet 200, bending it to lock it 
in a safe position, and preventing reuse. 
[0035] As the sample acquisition module 100 Is re- 
moved from the lancet driver 102, the driver sleeve 506 
is forced to slide in the driver handle body 500 by energy 

3S Stored in the preload spring 504. The driver sleeve 506, 
plunger sleeve 512, and actuator spring 510 move out- 
ward together until the plunger head 544 on the plunger 
stem 538 contacts the bottom ofthe countertxjre 520 at 
the proximal end of the preload screw 526. The preload 

^ spring 504 continues to move the driver sleeve 506 out- 
ward compressing the actuator spring 51 0 until the plung- 
er hook 548 passes through the hole 534 in the catch 
fitting 532. Eventually the two springs reach equilibrium 
and ihe plunger sleeve 512 comes to rest in a cod<ed 

ts position. 

[0036] After the sample acquisition module 1 00 is re- 
moved from the lancet driver 102, it may be placed in a 
separate analysis device to obtain blood chemistry read- 
ings, in a prefen^ed emlxjdiment, the integrated housing 

50 202 or -sample Feservoi&-208 ctf the sample acquisition 
module 1 00 contatnsat least one biosensor which ispow- 
ered by and/or read by the separate analysis device. In 
another embodiment, the analysis device perfonns an 
optical analysis ofthe blood sample directly through the 

55 clear plastic cover of the sample acquisition module. Al- 
tematively, the blood sample may be transferred from 
the sample acquisition module into an analysis device 
: "for.distributbn to various analysis processes. ~ - 
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[0037] Alternate embodiments of the invention offer 
improved success rates for sampling, which reduces the 
needless sacrifice of a sample storage reservoir or an 
analysis module due to inadequate volume fill. Alternate 
embodiments allow automatic verification that sufficient 
blood has been collected before signaling the user (e.g. 
by a signal light or an audible beep) that it is ol<ay to 
remove the skin from the sampling site. In such alternate 
embodiments, one or more additional lancet(s) (denoted 
bacl<up lancets) and/or lancet driver(s) (denoted backup 
lancet drivers)and/or sample reservoir(s)(denoted back- 
up sample reservoirs) are present with the "primary" sam- 
ple acquisition module. In one such prefen-ed embodi- 
ment, following detection of inadequate blood sample 
volume (e.g., by light or electronic methods), a backup 
sampling cycle is initiated automatically. The "backup 
sampling cycle" includes disconnecting the primary sam- 
ple reservoir via a simple valving system, bringing the 
backup components online, lancing of the skin, collection 
of the blood, and movement of the blood to thd backup 
sample reservoir. Blood flows into the backup sample 
reservoir until the required volume is obtained. The cycle 
repeats itself, if necessary, until the correct volume is 
obtained. Only then is the sample reservoir made avail- 
able as a source of sampled blood for use in measure- 
ments or for other applications. The series of reservoirs 
and/or lancets and/or lancet drivers may easily be man- 
ufactured in the same housing and be transparent to the 
user. In one embodiment, up to three sample reservoirs 
(the primary plus tvyo backup) are present in a single 
sample acquisition modulei each connected via a capil- 
lary channel/valving system to one or more sampling 
ports. Another embodiment has four sample reservoirs 
(the primary plus three backup) present in a single sam- 
ple acquisition module, each connected via a capillary 
channel/valving system to one or more sampling ports. 
With three or four sample reservoirs, at least an 80% 
sampling success rate can be achieved for some em- 



[0038] Another embodiment includes a miniaturized 
version of the lancet device. Several of the miniature lan- 
cets may be located in a single sampling site, vwtti cor- 
responding capillary channels to transfer blood to one or 
more resentoirs. The capillary channels may optkmaliy 
have valves for controlling flow of btood. The device may 
also Include one or more sensors for detecting the pres- 
ence of blood, e.g. to determine if a suffldent quantity of 
blood has been obtained. In Such an embodiment, the 
combined blood sampling system -the disposable sam- 

- pleacquisitioamodule,- the lancetdrivef^and the optional 
accessory module will have dimensions-no larger than 
about 150 mm long, 60 mm wide, and 25 mm thick. In 

. other embodiments, the size of the combined blood sam- 
pling system including the disposable sample acquisition 
module, the lancet driver, and the optional accessory 
module will have dimensions no larger than about 100 

- -mmiong, about 50 mm wide,.and-about20 mm thick, 
-~andm.still other embodiments no lai^ger than^bout 70 



mm long, about 30 mm wide, and about 10 mm thick. 
The size of the combined blood sampling system includ- 
ing the disposable sample acquisition module, the lancet 
driver, and the optional accessory module will generally 
5 be at least about 10 mm long, about 5 mm wide, and 
about 2 mm thick. 

[0039] In another miniature embodiment, the dimen- 
sions of the lancet driver without the accessory module 
or sample acquisition module are no larger than about 

10 80 mm long, 10 mm wide, and 1 0 mm thick, or specifically 
no larger than about 50 mm long, 7 mm wide, and 7 mm 
thick, or even more specifically no larger than about 15 
mm long, 5 mm wide, and 3 mm thick; dimensions of the 
lancet driver without the accessory module or sample 

IS acquisition module are generally at least about 1 mm 
long, 0.1 mm wide, and 0.1 mm thick, or specifically at 
least about 2 mm long, 0.2 mm wMe, and 0.2 mm thick, 
or more specifically at least about 4 mm long, 0.4 mm 
wide, and 0.4 mm thick. In yet another miniature embod- 

20 iment, dimensions of the miniature sample acquisition 
module without the lancet driver or accessory module 
are no larger than about 1 5 mm long, about 1 0 mm wide, 
and about 10 mm thick, or no larger than about 10 mm 
long, about 7 mm wide, and about 7 mm thick, or no larger 

25 than about 5 mm long, about 3 mm wide, and about 2 
mm thick; dimensions of the miniature sample acquisition 
module without the lancet driver or accessory module 
are generally at least about 1 mm long, 0.1 mm wide, 
and 0.1 mm thick, specifically at least about 2 mm long, 

30 0.2 mm wide, and 0.2 mm thick, or more specifically at 
least about 4 mm long, 0.4 mm wide, and 0.4 mm ttiick. 
[0040] In anotiier embodiment, the miniaturized sam- 
pleacqulsition module andthe lancet driver form ia single 
unit having a shared housing, and the cornbined sample 

3S acquisition module/lancet driver unit Is disposable. Such 
a combined unit is no larger than about 80 mm tong, 
about 30 mm wide, and about 10 mm thick, specifically 
no larger than about 50 mm long, about 20 mm wMe, and 
about 5 mm thick, more specifically, no larger than about 

40 20 mm long, about 5 mm wide, and about 3 mm ttilck; 
the combined unit is generally at least about 2 mm long, 
about 0.3 mm wide, and about 0.2 mm tiiick, specifically 
atleastabout4 mm long, 0.6 mm wide, and 0.4 mm thick, 
more specifically, at least about 8 mm long, 1 mm wide, 

45 and 0;8 mm thick. 

[0041] Although the above-described embodiments of 
the present invention have been described in detail, var- 
ious TOodificatrons to the present invention will become 
apparent to those skilled in the art from the foregoing 
50 description and accompanying drawings and will be witii- 
in the scope of theJnvention, which is to be limited only. 
by tiie following claims. " 



1. A device for collecting blood fixim^e skin-oCarpa- . . 
tient, the device comprising r a? Mr^ r^«i£:r~-t^2±.r:f> 
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a housing (1 00) having a sampfing site, tlie sam- 
pling site defining an opening, 
a sample reservoir (208) in fluid communication 
with the opening, 

a lancet (200) maintained within the housing, 
the lancet having a lancet tip adjacent the open- 
ing, 

a lancet driver (102) operably disposed to the 
lancet to drive the lancet tip through the opening 
to lance the skin when the lancet driver is actu- 
ated,and 

a sampling port (206t400) and a pierceable 
membranp (41 6)< the sampling porthaving afirst 
end contiguous with the opening and a second 
end opposite the first end relatively nearer to the 
lancet tip than the first end, the pierceable mem- 
brane being adjacent to the second end between 
; . the lancet tip and the opening, 

the device being configured to allow actuation 
of the lancet driver, lancing of the skin, collection 
of the blood, and movement of the blood to the 
sample reservoirto be injegrated, thatis without 
intervention by the user, 
the device further being configured to allow the 
blood to be collected seamlessiyi that is without 
substantial contamination from ambient air. 

2. The device of claim 1 , wherein the sampling site is 
adapted to conform to the skin of the patient to fomn 
a substantially airtight seal at the opening when the 
skin is finnly pressed against the sampling site. 

3. The device of claim 1 or claim 2, wherein the mem- 
brane is resealable. 

4. ; The device of any one of . claims 1 to 3, wherein the 

sampling port has a surface, wherein at least a por- 
tion of the sampling port surfece is hydrophilic. 

5. The devicepf any one of olaiij!iS: :1, tO:3, wrtierein the 
membrane has a surface, wherein at least a portion 
of tiie membrane surface is hydrophobic. 

6. The device of any one.of the preceding claims,- fur- 
: ther comprising at least onecapillary channel in fluid 

communication with the opening and the sample res- 
ervoir, the capillary channeltiaving a surface, atleast 
a portion of the capillary channel surface being hy- 
drophilic. 

-7. The dewce of-claim 6, having at least-twa-capillary 
channels (408,414); wherein at least oneof the cap- 
illary channels is a primary capillary channel (4j08). 
and at least one of tiie capillary channels is a sup- 
plemental capillary channel (412), eacb capillary 
channel having a cross-sectional area, wherein the 
cross-sectional.area of the at least one primaiy cap; 
iUary channeir is^ at least twice the £coss sectionai 



area of the at least one supplemental capillary chan- 



8. The device of daim 6, wherein the sample reservoir 
comprises a chamber (300) in fluid communication 
with the opening, the dhamber having a perimeter, 
and a flexible diaphragm (310) attached to the pe- 
rimeter of the chamber, the flexible diaphragm ca- 
pable of moving within the chamber under the influ- 
ence of a pressure source, said movement of the 
diaphragm serving to facilitate transport of the blood 
through the at least one capillary channel. 

9. The device of any one of the preceding claims, 
wherein the device further comprises testing means 
infli 



10. The device of any one of the preceding claims, fur- 
ther comprising a depUi selector in operable relation 
to the lancet and a preload adjustment means In op- 
erable relation to the lancet driver. . 

11. The device of any one of the preceding claims, 
wherein the device has dimensions smaller than 
about 80 mm by 30 mm by 10 mm. 

12. The device of any one of the preceding claims, fur- 
ther comprising a backup lancet operably disposed 
to the Si 



13. The device of any one of claims 1 to 12, further com- 
prising a backup lancet having a backup lancet tip, 
the backup lancetmaintained within the housing, the _ 
sampling sijte defining a backup opening adjacent 
the backup lancet tip, the backup opening in flukj 
communication with the sample reserydr. 

14. The device of any one of the preceding claims, fur- 
ther comprising a backup reservoir In fluid commu- 
nication with the sampling site. 

15. Thede>nceofanyoneofclaims1to1.2,furthercom- 
prising a backup lancet haying a backup lancet tip, 
the backup lancet maintained within thehousing, tiie 
sampling site defining a backup opening adjacent 
tiie backup lancet tip, tiie sample acquisition module 
further comprising a backup reservoir in fluid com- 
munication with the backup opening. 

50 16. The device of any one of Ohe preceding claims, 
wherein the device includes a sample acquisition 
module that comprises the housing, the lancet main- 
tained within the housing, the sample reservoir in 
fluid communication with the opening, the sample 
55 acquisition module and an attachment site to which 
the lancet driver is attachable. 

- .. 17. The device of any one of claims 1 to 15, wherein flie r 



17 



EP 1404 232 B1 



18 



device includes a sample acquisition module that 
comprises the housing, the lancet maintained within 
the housing, the sample reservoir in fluid communi- 
cation with the opening, the sample acquisition mod- 
ule and further comprises the lancet driver within the s 
housing. 



Patentanspriiche 
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1. Vonichtung zum Sammein von Blut aus der Haut 
eines Patienten, vrabei die Von1(^tung folgendes 
aufweist: 

ein Gehause (100) mit einer Probenentnahme- is 
stelte, wobei die eine Offnung bestimmt, 
ein Probenreservoir (208) in Fluidverbindung 
mit der Offnung, 

eine innerhalb des GehSuses gehaltene Lanzet- 
te (200), die eine LanzettenspitzenebenderOff- 20 
nung hat 

einen Lanzettenantrieb (102), der funl<tionsfa- 
hig an der Lanzette angeordnet ist, um die Lan- 
zettenspitze durch die Offnung hindurch anzu- 
trelben, so daB sie die Haut aufsticht, wenn der 2S 
Lanzettenantrieb betatigt wird, und 
einen ProbenentnahmeanschlUB (206, 400) 
und eine durchstechbare Membran (416), 

wobei der ProbenentnahmeanschiuB ein erstes En- 30 
de; welches an die Offnung angrenzt, und ein zwei- 
tes Erlde gegenOber dem ersten Ende hat, welches 
relativ hiher be! der Lanzettenspitze liegt als das 
erste Ende, wobei die durchstechbare Membran zwi- 
sdnen der Lanzettenspitze und der Offnung zu dem 3S 
zweiten Ende benachbart 1st, 
wobei die Vonichtung so ausgelegt ist, 6a& sie eine 
BetStigung des Lanzettenantriebs, das Aufstechen 
der Haut, das Sammein des Blutes und das Befor- 
dem des Blutes in das Probenreservoir ermoglicht, 
was integriert ablaufen soil, d.h. ohne Eingreifen des 
Benutzers, 

wobei die Vorriditung femer so ausgelegt ist, daS 
sie ein Qbergdngsioses Sammein des Blutes, d.h. 
' ohne wesentllche Kontarninlerung durch Umge- 

- bungslufl, eimeglichL 

2. Vonichtung nach Anspruch 1 , wobei die Probenent- 
nahmestelle so ausgestaltet ist, da& sie sich an die 
Haut des Patienten anpaBt und so eine im wesent- so 
lichen luftdichte Abdichtung an der Offnung bildet, 

' wenn die Hautfest gegen die ProbisTientnahmestelle 

- 9edrOcl<twird. 

3. Vonichtung nach Anspmch 1 oder Anspruch 2, wo- ss 
bei die Membran wiederverschiieBbar ist 

4: Vonichtung nach einem der AnsprOche lbis-a, wo- . 



bei der ProbenentnahmeansdiluB eine Oberfliche 
hat wobei wenigstens ein Abschnitt der OberilSche 
des Probenentnahmeanschlusses hydrophil ist 

5. Vonichtung nach einem der AnsprOche 1 bis 3, wo- 
bei die Membran eine Oberfiache hat 

wobei wenigstens ein Abschnitt der Membranober- 
flSche hydrophob ist. 

6. Vonichtung nach einem der vorangegangenen An- 
sprOche, welche femer wenigstens einen Kapillar- 
kanal aufweist der in Fluidverbindung mit der Off- 
nung und dem Probenreservoir steht und eine Ober- 
flache hat wobei wenigstens ein Abschnitt der Ka- 
pillarkanaloberfiache hydrophil ist. 

7. Vorrichtung nach Anspruch 6 mit wenigstens zwei 
Kapillari<analen (408, 414), wobei wenigstens einer 
der Kapillari<anale ein erster Kapillari<anal (408) ist 
und wenigstens einer der Kapillarl<an§le ein zusStz- 
llcher Kapillari<anal (412) ist, wobei jederKapillari<a- 
nal eine Querschnittsflache hat, wobei die Quer- 
schnittsflache des wenigstens einen ersten Kapillar- 
kanals wenigstens das Doppeite der Querschnitts- 
flache xies wenigstens einen zusStzlichen Kapillar- 
l<anals betrSgt. 

8. Vorrichtung nach Anspruch 6, wobei das Probenre- 
servoir eine Kammer (300) umfaBt die in Fluidver- 
bindung mit der Offnung steht wobei die Kammer 
einen Umfang und eine an dem Umfang der Kammer 
angebrachte flexible Membran (310) aufweist, die 
sich inneriialb der Kammer unter dem EinflulJ einer 
Dmckquelle bewegen l<ann, wobei die Bewegung 
der Membran dazu dient den Transport des Blutes 
durch den wenigstens einen Kapillaricanal zu verein- 
fachen. 

9. Vorrichtung nach einem der vorangegangenen An- 
• sprOchei wobei die Vomchtung femer eine Testein- 

richtung aufweist die in Fluidverisindung mit der Off- 
nung steht 

10. Vonichtung nach einem der vorangegangenen An-- 
^rOche, welche femer€inen Tiefenseiektor in funl<- - 
tionsfahigerVerijindung mit der Lanzette und eine 
Einrichtung zum Einstellen der Vorbelastung In funk- 
tionsfahiger Verbindung mit dem Lanzettenantrieb 
aufweist. 

1 1 . Vonichtung naefr einem-der vorangegangenemAn=-- 
sprOche, wobei die Vorrichtung Abmessuhgen von 
kleiner als etwa 80 mm mal 30 mm mal 10 mm hat: - 

12. Vorrichtung nach einem-der vorangegangenen An- 
sprOche, welchefemereine Ersatzlanzette aufweist 
die tunktionsfihig an der Pcobenentnahmestelle an- 
geordnet ist 
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13. VorrichtungnacheinemderAnsprflchel bis12,wel- 
che femer eine Ersatzianzette mit einer Ersatzlan- 
zettenspitze auiweist, wobei die Ersatzianzette in- 
nerhalb des Gehauses gehalten ist, die Probenent- 
nahmestelle eine Ersatzoffnung neben der Ersatz- 
lanzettenspitze bestimmt und die ErsatzSffhung in 
Fluidverbindung mit dam Probenreservoir steht. 

14. Vonioiitung nach einem der vorangegangenen An- 
sprOciie, weiche femer ein Ersatzreservoir in Fluid- 

15. Vorrichtung nach einem derAnsprOche 1 bis 12, wei- 
che femer eine Ersatzianzette mit einer Ersatzlan- 
zettenspitze aufweist, wobei die Ersatzianzette in- 
nerhaib des GeliSuses gehalten ist, die Probenent- 
nahmestelle eine Ersatz5ffnung neben der Ersatz- 
lanzettenspitze bestimmt und das Probenaufhah- 
memodul femer ein Ersatzreservoir in Fluidverbin- 
dung mit der Ersatzdffnung aufweist 

16. Vorrichtung nach einem der vorangegangenen An- 
sprilche, wobei die Vonichtung ein Probenerfas- 
sungsmodul aufweist, welches das GehSuse, die in- 
nerhalb des GehSuses gehaltene Lanzette, das Pro- 
benreservoir in Fluidverbindung mltderCrtfnung, das 
Probenerfassungsmodul und eine Anbringungsstel- 
ie, an welcher der Lanzettenantrieb anbringbar ist, 
aufweist 

17. Vorrichtung nach einem derAnsprOche 1 bis 1 5, wo- 
bei die Vonichtung ein Probenerfassungsmodul auf- 
weist welches das GehSuse, die Innerhalb des Ge- 
hSuses gehaltene Lanzette, das Probenresen/oir in 
Fluidverbindung mit der Offhung und das Probener- 
fassungsmodul aufweist und femer den Lanzetten- 
antrieb innerhalb des GehSuses aufweist 



Revendlcations 

1 . Dispositif de recueil de sang de la peau d'un patient 
le dispositif comprenant 

un logement (100) ayant un site d'Schantillon- 
nage, le site d'edianfillonnage ddfinissant une 
ouverture, 

un reservoir d'echantillon (208) en communica- 
tion de fiuide avec I'ouverture, 
une lancette (200) maintenue dans ie logement 
la lancette ayant une pointe de lancette. adja- 
cente a Pouverture, 

un dispositif d'entraTnement de la lancette (1 02) 
dispose fonctionnellement sur la lancette pour 
entramer la pointe de lancette dans I'ouverture 
pour perforer la peau lorsque le dispositif d'en- 
traTnement de la lancette est actionne, et 
^ un orifice d'echantilloonage (204,-400) et une 



membrane pergabie (416), I'orifice d'echan- 
tillonnage ayant une premiere extremity conti- 
gue a I'ouverture et une deuxieme extremite op- 
posee a la premiere extremite relativement plus 
prodie de la pointe de la lancette que a la pre- 
miere extremite, la membrane pergable etant 
adjacente a la deuxieme extremite, entre la poin- 
te de la lancette et I'ouverture, 
le dispositif etant configure de fagon a pennettre 
I'actionnement du dispositif d'entraTnement de 
la lancette, la perfomnation de la peau, le recueil 
du sang et le deplacement du sang jusqu'au re- 
servoird'Schantillondans lequel le sang doitetre 
integre, c'est-a-dire sans intervention de I'utili- 
sateur, 

le dispositif etant en outre configure de fa^on li 
permettre ie recueil du sang de fagon continue, 
c'est-^ire sans contamination substantielle 
parl'airamblant. 

2. Dispositif selon la revendicatlon 1 , dans lequel le site 
d'echantillonnage est adapte pour se cohformer a la 
peau du patient pour fomier un joint essentiellement 
permeable a I'air au niveau de I'ouverture lorsque la 
peau est appuyde femiement centre le site d'echan- 



3. Dispositif selon la revendicatlon 1ou la revendicatlon 
2, dans lequel la membrane est refennable. 

4. Dispositif selon I'une quelconque des revendlcations 
Ids, dans lequel I'orifice d'echantillonnage a une 
surface, au moins une partie de la sur^ce de I'orifice 
d'echantillonnage §tant hydrophiie. 

5. Dispositifselon I'une quelconque des revendlcations 
1 a 3, dans lequel la membrane a une surface, au 
moins une partie de la surfoce de membrane etant 
hydrophobe. 

6. Dispositifselon I'une quelconque des revendlcations 
pr§C!§dentes, comprenant en outre au moins un ca- 
nal capillaire en communication de fiuide avec 
rouverturejeDs. ciservoir d'echantillon, le canal ca- 
pillaire ayant une surface, au moins une.partie de la 
surfece du canal capillaire etant hydrophiie. 

7. iSispositif selon la revendication 6, ayant au moins 
deux canaux capiHaires (408, 414), au moins I'un 

' des canaux capiilait^es etant un canal capillaire pri- 
matre:(408>'.etau^inoins r-un descanatixicapiilaires 
etant un canal caplltaire suppiementaire (41-2); cha- 
que canal capillaire ayant une section, la section d'au 
moins un canal capillaire primaire correspondent a 

' au moins deux fois la-section d'au moins un canal 
capillaire suppiementaire. 

8. Di^>ositif selon la revendication 6,.dans lequel le re-^. 
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servoir d'echantillon comprend une chambre (300) 
en communication de fluide avec I'ouverture, la 
chambre ayant un perimetre et un diapfiragme flexi- 
ble (310) fixe au perimetre de la chambre, le 
diaphragme flexible etant capable de se deplacer 
dans la chambre sous I'effet d'une source de pres- 
sion, leditdeplacementdu diaphragme servant a fa- 
cinter le transport du sang dans au moins un canal 
capillaire. 

9. Disposltif selon I'une quelconque desrevendicatldns 
precedentes, le dispositif comprenant en outre un 
moyen de test en communication de fluide avec 
I'ouverture. 

10. Dispositif selon I'une quelconque des revendications 
precedentes, comprenant en outre un selecteur de 
profondeur en relation fonctionnelle avec la lancette 
et un moyen d'ajustement de prScharge en relation 
fonctionnelle avec le dispositif d'entraTnement de la 
lancette. 



logement, la lancette etant maintenue dans le loge- 
ment, le reservoir d'echantillon en communication 
de fluide avec I'ouverture, le module d'acquisition de 
I'echantillon et un site de fixation auquel le dispositif 
5 d'entraTnement de la lancette peut etre fixe. 

17. Dispositif selon I'une quelconque des revendications 
1 a 15, le dispositif comprenant un module d'acqui- 
sition d'echantillon qui comprend ie logement. la lan- 
10 cette maintenue dans le rfeervoir, le rSsewoir 
d'echantillon en communication de fluide avec 
I'ouverture, le module d'acquisition d'echantillon et 
comprenant en outre le dispositif d'entraTnement de 
la lancette dans le logement. 

IS 



11. Dispositifselon I'une quelconque des revendications 
precedentes, le dispositif ayant des dimensions in- 
ferieures a environ 80 mm par 30 mm par 1 0 mm. 2 

1 2. Dispositifselon I'une quelconque des revendications 
precedentes, comprenant en outre une lancette 
aujdllaire disposee foncUonneliement sur le site 
d'echantillonnage. ^ 

13. Dispositif selon I'une qUelconque des revendications 
1 a 12, comprenant en outre une lancette auxiliaire 
ayant une pointe de lancette auxiliaire, la lancette 
auxiliaire etant maintenue dans le logement, le site - 
d'echantillonnage definissantuneouverture au)dliai- 

re adjacente a la pointe de lancette auxiliaire, I'ouver- 
ture auxiliaire etant en communication de fluide avec 
le reservoir d'echantillon. 

14. Dispositifselon i'une quelconque des revendications 
precedentes, comprenant en outre un reservbirauxi- 
liaire en communication de fluide avec le site 

- d'echantillonnage. - . _ . — . 

15. Dispositifselon I'une quelconque des revendications 
1 a 12, comprenant en outre une lancette au>dliaire 
ayant une pointe de Tancette auxiliaire, la lancette 
auxiliaire etant maintenue dans le logement, le site 

, , « .d^echantillonnage deenissant«ne ouverture auxiliai- 
- - r'ltiaadjaceHte-a lapoint e de l a n c ette cMxiliaire, le mo- 
dule d'acquisition de l'echantillomx)mprenant en 

- outre un-reservoir-auxiliaire en communication de 
■ fluide avec I'ouverture auxiliaire. 

- 16. Dispositifselon I'une quelconque des revendications 
precedentes, dans lequel le dispositif comprend un 
.•ftttSirseJwioduted'acquisitioa.d'echantilton-qiflisompren le 
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